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Abstract: A biosensor is a device that is made up of 
transducer and biological elements [1-3]. The biological 
elements can be proteins, enzymes or antibodies [1]. The 
biological elements interact with the analyte which convert 
the biological response to an electrical signal. So usually 
biosensor consists of a biological component (acting as a 
sensor) and an electrical component (for detecting and 
transmitting the signal). Biosensors have a wide range of 
applications in different areas of science such as health care 
industry, clinical analysis and diagnosis of disease and 
agriculture [4]. In particular, there is a growing interest to 
prepare bio-sensor using different types of nanomaterials 
such as gold nanoparticles, carbon nanotubes, quantum dots, 
etc. [4]. In the current proposal, we plan to prepare a low cost 
protein-sensor using polymeric stimuli-responsive 
nanoparticles based on diffraction principle. Moreover, this 
sensor will have a switchable functionality towards pH, 
temperature and electric field and also can be used with high 
accuracy of proteins detection based on a simple diffraction 
principle in the visible region. Since the awareness regarding 
health and wellbeing is increasing day by day in the global 
population, the use of biosensors in diagnostics is also 
simultaneously growing. Thus we believe that our proposed 
protein sensor based on diffraction principle will also have a 
popular demand in health care industry.  
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I. BRIEF RESEARCH PLAN AND PRELIMINARY 
EXPERIMENTS 
Our protein-sensor will be prepared using stimuli-
responsive nanoparticles of diameter between 500 to 1000 
nm. These stimuli-responsive nanoparticles will be prepared 
according the procedure mentioned in the previous 
literatures [4-6]. This nanoparticle exhibits reversible 
volume phase transition by changing parameters such as pH, 
temperature or ionic strength. That means these particles can 
be made to swell or shrink by changing any of the above 
parameters.     
We will use these nanoparticles to directly self-assemble 
on the glass substrate according to method described in the 
literatures [7, 8]. These assembled nanoparticles will diffract 
light at a particular lattice constant of the order wavelength 
in the visible region and follow Bragg’s law, 2d Sin = n, 
where d is the inter-planner spacing between the 
nanoparticles that diffract light,  is the wavelength of light, 
 is the refractive index,  is the angle of diffraction and n is 
the order of the diffraction. The diffraction wavelength  
will depends on the effective volume fraction of smart 
colloids.  For example, a photograph (both visual and 
microscopic) of the prepared crystal sample is shown in 
Fig.1 




Fig.1: (A) Iridescence (visual) from crystalline sample due to Bragg-diffraction 
from white light illuminated at different angle.(B) Microscopic observation 
from the colloidal crystalline sample. 
In the second step, smart colloids will be suitably surface 
functionalized in order to absorb protein molecules at low 
temperature. This leads to increase of the size of the colloid. 
Hence there is a decrease in the inter-planner spacing 
between the particles which shifts the diffracted light 
towards shorter wavelength (see Fig.2).  
 
Fig.2: Schematic demonstration of the diffraction from stimuli-responsive 
nanoparticle loaded with proteins. As the interplanner spacing decreases, this 
causes a shift in the diffracted light towards short-wavelength. 
This biosensor is based on diffraction principle that 
senses the concentration of proteins loaded within the 
nanoparticles. Moreover, since our nanoparticle is 
temperature and pH responsive, the diffracted wavelength 
can be easily tuned with temperature and pH.     
II. SUMMARY 
Thus in short this technology can prove to be a boon to 
sensing world where we will find untrained people or even 
students sensing concentration of proteins in any sample 
whether it is food or medicine. Nano-particles being used in 
sensing is again very advantageous as it is abundantly 
available and very cheap. This technology is very much 
environment friendly and does not even require electricity. 
This biosensor can be easily made in the laboratories. So in 
short this is the future bio-sensing technology. 
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